Abstract
Introduction
In India, provision of abortion services is permitted at all public facilities with certified abortion providers, and at registered facilities in the private sector that are certified to offer abortions based on a set of government-set infrastructure and human resource criteria [1] . Only obstetrician-gynecologists and other allopathic physicians who have completed a bachelor of medicine/bachelor of surgery degree, have undergone government-approved training, and have received certification can legally provide abortions [1] . In practice, however, all types of providers are found offering abortion services, and medical abortion drugs can also be obtained from rural medical practitioners and from pharmacies [1, 2] .
It was the Medical Termination of Pregnancy (MTP) Act of 1971 that liberalized abortion laws in India [3] . An abortion is currently permitted to save the life of the woman, preserve her physical and mental health, in case of rape or incest, fetal impairment, for economic or social reasons [3] . In order to expand safe abortion services, in 2002, the Government of India approved mifepristone coupled with misoprostol for early abortions up to 49 days' gestation [4] . A 2003 amendment to the MTP Act enabled certified providers to prescribe medical abortion drugs outside a registered facility as long as emergency back-up facilities are available to them [1, 5] . National comprehensive abortion care guidelines were released in 2010 and indicated that medical abortion with mifepristone and misoprostol may be provided up to 63 days of gestation [2] . Notably, this indication has not yet been reflected in a change to the MTP Act, and neither were amendments to the MTP Act proposed in 2014 to allow mid-level providers and non-allopathic practitioners to terminate pregnancies and to expand the gestational age limit for abortion to 24 weeks [5, 6] .
The level of awareness about the legality of abortions appears to be low in India. Therefore, abortion seekers may attempt to induce abortion on their own, to obtain an abortion from an unauthorized provider, or to get oral abortion medications from a pharmacist without a prescription [7] . According to Indian government data, only about 1 million abortions are performed annually under the MTP Act, while the number of abortions performed outside the legal framework varies between 2 and 6 million per year [1, 2] . For example, of the 6.4 million abortions estimated as having been performed in India in 2002 and 2003, 3.6 million were unsafe procedures [7] . Not surprisingly, induced abortions represent a major cause of maternal mortality and morbidity in the country. About 12,000 deaths result from abortion-related complications each year [1, 8, 9] , and estimates of the contribution of unsafe abortions to maternal mortality vary between 9% and 20% [7, 9, 10] .
Access to legal abortion services is particularly inadequate in Bihar and Jharkhand states, two of the least developed states in India [11] , especially so for the 75% of the population living in rural areas [12] . About 10% of the country's population lives in these two states, where only 1% of all certified abortion facilities are known to be located [7, 13] . Hence, medical abortion offers great potential for improving access to safe abortion services in these two Indian states. This study examines changes in legal abortion service provision and characteristics of abortion providers in Bihar and Jharkhand states between 2004 and 2013. In addition, it assesses providers' reasons for offering medical abortions or not in the two states at the same two time points.
Materials and methods

Data source
We use data from two cross-sectional surveys of facilities offering reproductive health services in Bihar and Jharkhand states, India. The aim of the first survey, conducted between January and June 2004, was to evaluate the performance of the Janani franchise network offering reproductive health services in the two states [14] . At that time, a multistage cluster sampling was applied to the entire two states with the exception of several southwest districts that were politically unsafe for fieldwork. Districts within the states' regions were listed, and two of them were selected with probability proportional to size for each region. The districts were then divided into urban and rural strata, and further divided into blocks within urban strata and villages within rural strata. Within each block or village, all public and private health facilities were listed and mapped. Facility managers in 1,323 of the 1,346 government and private health facilities and pharmacies listed consented to participate in the survey. In each facility, all providers were enumerated and those authorized to offer reproductive health services were invited to participate in the survey; 2,039 providers consented to be interviewed (92.1% response rate). Between June 2012 and February 2013, we conducted a second survey using the same sampling strategy outlined above to specifically assess the provision of abortion services in the same districts in both states. 
Measures
We used standardized questionnaires for both surveys-the 2012/2013 survey questionnaire employed the same questions as the 2004 survey to collect data on providers' socio-demographic and work-related characteristics, their training, knowledge of, attitudes toward, and practice of abortion services. Based on our a priori conceptual model [14] , measures of interest for this analysis included: state (Bihar vs. Jharkhand); facility location (urban vs. rural); facility sector (public hospital/clinic, private hospital/clinic, pharmacy); whether the provider interviewed was the facility manager (yes/no); provider's sex (male vs. female); age (<30, 30-34, 35-39, 40-44, !45 years); medical system and position (western medicine physician; traditional medicine physician; mid-level provider including nurses, auxiliary nurse midwives, clinic coordinators, lab technicians, and family planning counselors; pharmacist/pharmacy worker; and community health worker); experience as a health provider (<5, 5-9, 10-14, !15 years); whether working full-time in the facility where interviewed (yes/no); and number of weekly hours worked (<40, 40-46, !60).
Analysis
We first used chi-squared tests to test compositional differences in the characteristics of providers offering: 1) surgical, 2) medical, 3) both surgical and medical abortions, 4) post-abortion care only, and 5) any type of abortion service, including abortion counseling and assistance with abortion provision rather than actual provision. To examine changes in legal abortion service provision and characteristics of abortion providers between 2004 and 2012/2013, separately on each of the two survey samples, we fitted logistic regression models for the provision of: 1) surgical abortion, 2) medical abortion, and 3) any type of abortion services, adjusting for all the characteristics noted above. Additionally, given expected changes in medical abortion provision between the two-time points, we assessed providers' reasons for offering medical abortion or not using answers to seven direct questions about specific factors influencing providers' decision to offer medical abortion and 13 direct questions about factors influencing their decision not to offer medical abortion. All data were weighted using Taylor's linearization method.
The 2004 survey protocol was reviewed and approved by the Institutional Review Board at the University of North Carolina at Chapel Hill; the 2012/2013 survey was approved by Institutional Review Boards at the World Health Organization and the Banaras Hindu University. All analyses were adjusted for the complex design of the surveys using Taylor's linearization method. Analyses were performed with Stata version 14.
Results
About two thirds (63.7%) of reproductive health providers interviewed in 2004 offered abortion services, and this proportion increased to 84.5% among those interviewed in 2012/2013 (Table 1) Male relative to female providers had lower odds of offering surgical abortions (Table 2 ). Compared to physicians practicing western medicine, all other types of providers were less likely to offer surgical abortions and mid-level providers were less likely to offer medical abortions. Providers working 40 hours/week were less likely to offer abortion services than those working 41-60 hours/week. We also found important differences in key factors associated with abortion provision between 2004 and 2012/2013. In 2004, but not in 2012/2013, the likelihood of offering surgical abortion and any abortion services was significantly lower among public sector compared to private sector providers; male providers were significantly less likely than female providers to offer medical abortions or any abortion services; and compared to physicians practicing western medicine, community health workers were significantly less likely to offer medical abortion. Conversely, in 2012/2013, yet not in 2004, providers in Jharkhand were significantly more likely than those in Bihar to offer medical abortion; heads of facilities were 4 times significantly more likely to provide surgical abortions; providers <30 years of age were 3.7 times more likely to offer abortion services; compared to physicians practicing western medicine, mid-level providers were significantly less likely to offer any type of abortion services; more experienced providers (!5 years vs <5 years) and those working more hours (>60 vs 41-60 hours/week) were significantly more likely to offer abortion services than their counterparts. Over 96% of providers interviewed in 2012/2013 cite the ease of delivery, safety and efficacy profiles of abortion medications, and the demand for the procedure as reasons for providing medical abortion to their patients (Table 3) . Significantly fewer providers in 2012/2013 than in 2004 report offering medical abortions because they are more profitable than other abortion methods or because they give women more control over their abortion than surgical procedures. On the other hand, concerns regarding the procedure's delivery, safety and efficacy were more frequently cited as reasons for not offering medical abortions in 2012/213 than in 2004. For example, in 2012/2013, one in five providers not offering medical abortions reported that governmental requirements for mifepristone provision were too complicated, and two in five providers had concerns about the safety and efficacy of the mifepristone-misoprostol combination. Only 45.5% and 21.3% of providers cited a lack of interest in medical abortion and their knowledge of medical abortion, respectively, as motivation for not providing this service in 2004 compared to almost 70% of those interviewed in 2012/2013.
Discussion
We found important changes in abortion service provision in the two northern Indian states between 2004 and 2013. Most importantly, our study documents an important uptake of medical abortion during this period, in line with other recent studies conducted in these and other Indian states [1] . For example, Acharya et al [5] found that 61.1% of the providers interviewed in Bihar and 73.4% of those interviewed in Maharashtra in 2009/2010 offered medical abortions. Such finding is not surprising given studies showing that medical abortion is not only acceptable, but increasingly requested by Indian women [2, 13, [15] [16] [17] [18] [19] [20] [21] . Other factors contributing to the observed increase in medical abortion provision include: an increased awareness about its legality and on-going efforts to further expand its provision through MTP Act changes [5, 6] ; improved provider knowledge of its safety and efficacy profile as well as national clinical guidelines regarding its use up to 63 days' gestation [2] [3] [4] ; and higher availability of medical abortion drugs in public and private facilities and pharmacies as both misoprostol and mifepristone were included in the National List of Essential Medicines in 2011 [1] . As of 2011, 79% and 77% of facilities registered to provide abortion services in Bihar and Jharkhand, respectively, were in the private sector [1] . While our analysis confirms that private sector providers were more likely to offer abortion services than public sector providers in 2012/2013, we also find that a considerably higher proportion of public sector providers did so in 2012/2013 compared to 2004. This is likely in response to the Indian government's efforts to expand access to safe abortion services. An abortion provider gender gap persisted in 2012/ 2013 only with regard to surgical abortions-male providers were significantly less likely to provide such procedures than female providers. This was expected given that Indian women tend not to seek health care if a female provider is not available [22] .
Both in 2004 and 2012/2013, physicians practicing western medicine were significantly more likely than all other types of providers to offer surgical abortion procedures. In addition, we found that facility managers were significantly more likely to offer surgical abortions in 2012/2013 but not in 2004, possibly because they had more experience with this type of procedure or because no other provider in the facility could offer this service when demanded or needed by patients. However, our results show that other types of medical providers and community health workers have been offering surgical and medical abortion services in both states. Thus, it is important to recognize the need for increased awareness and knowledge of both surgical and medical abortion procedures among a large cadre of Indian providers, especially in light of the pending MPT Act amendments. A recent Cochrane systematic literature review [23] and studies conducted in India have shown promising results vis-à-vis provision of medical abortion by non-allopathic physicians and other types of providers. Failure rates following medical abortions performed by mid-level providers were low (5-6%), and those among nurses and ayurvedic physicians were statistically equivalent to those for allopathic physicians [24] . Also, pharmacists and community health workers, representing two thirds of medical abortion providers in the two states in 2012/2013, should be targeted with information (e.g. through media, professional organizations, supervisors) regarding the correct prescription of abortion medications, their side-effects profiles, and the need to refer patients seeking medical abortion to health facilities. The demand for medical abortions may increase in India in future years, especially if a wider range of providers offer this service. On the supply side, the ease of delivery and the safety and efficacy profile of medical abortions became more important reasons for providers to offer this service or not in 2012/2013 compared to 2004. The consideration of patients' rights weighed less in providers' decision regarding provision of medical abortions. Conversely, the lack of a personal interest in this procedure influenced over two thirds of providers who were not offering medical abortion in 2012/2013, significantly more than in 2004. In light of these findings, future studies should aim to shed more light on providers' motivation to offer medical abortions. While not all reasons for the rise of medical abortion provision are known or measurable, it is possible that son preference and sexselective abortion play a role. Notably, male: female sex ratios at birth are considerably higher in Bihar (1.07) and Jharkhand (1.09) than in other Indian states [25] . Thus, sex-selective abortion should be considered by future studies examining reasons for changes in abortion practices over time.
Our study is not without limitations. First, in lieu of longitudinal data, we used two crosssectional surveys with a standardized questionnaire; thus, findings should be interpreted with caution. We conducted a census of reproductive health providers in 2004, of which we randomly selected one per facility for this analysis, yet we interviewed only one provider in each facility for the 2012/2013 survey. Moreover, for the latter, the provider self-selected to be interviewed and, given cultural norms in India, more senior providers are over-represented in the 2012/2013 sample. We aimed to overcome this selection bias in our regression analyses by adjusting all models not only for providers' age, but also for their experience, weekly hours worked, and serving as facility managers. Of note, the association between providers' age and their being abortion providers (or not) was not statistically significant at p<0.05 (data not shown); thus, there is no indication of differential misclassification by age among abortion providers in the 2012/2013 sample.
This study documents changes in abortion provision in two Indian states over a 9-year period. More research is needed to understand the factors that led to these changes, assess potential future changes if current MTP Act amendments become law, and learn how to further improve Indian's women access to safe abortion services. Data from developed countries show that both medical abortion and surgical abortions procedures are relatively safe [26] . Progress towards making abortions safe and abortion deaths rare in India will have an important impact on decreasing maternal mortality and morbidity in this country. 
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